Introduction
For an ongoing project, we required six-membered heterocycles di-substituted with p-halophenyl groups. The preparation of such pyrimidines and tetrazines is described in this note.
Results and Discussion
Synthesis of 4,6-bis-(4-halophenyl)-2-undecylpyrimidines 7a,b. Shyrina et al. 1 described the preparation of pyrimidines in yields of 20-70 % by the oxidative coupling of chalcones with acetamidine or benzamidine in DMSO or its mixtures with toluene or xylene in the presence of molecular sieves at elevated temperatures. Based on these results, we commenced our preparation of pyrimidines 7a,b from chalcones 3a,b. The dichloro-chalcone 3b is commercially available from Lancaster Synthesis, Inc. The diiodochalcone 3a was prepared by first reducing the acid chloride 1 with NaBH4 in pyridine, using the general method developed by Babler, 2 to give 4-iodobenzaldehyde 2 in 53% yield (Scheme 1). 53% yield. The preparation of dodecylamidine hydrochloride 6 (Scheme 2) was achieved by adapting a procedure 3 previously reported for several lower aliphatic amidines. Thus, nitrile 4 was treated with hydrogen chloride in EtOH to afford the imino ester 5 (yield 76%) which was, without further purification, converted into amidine 6 by treatment with ammonia in EtOH at -70 o C. The amidine 6 was isolated as its hydrochloride salt in 79% yield. Condensations of chalcones 3a,b with amidine hydrochloride 6 in hot (80 o C ) DMSO were followed by column chromatography purification which gave the corresponding 4,6-bis-(4-iodophenyl)-2-undecylpyrimidine (7a) and 4,6-bis-(4-chlorophenyl)-2-undecylpyrimidine (7b) in 72% and 63% yields, respectively.
Scheme 2
Synthesis of 3,6-Bis-(4-halophenyl)-1,2,4,5-tetrazines. The general method of Pinner 4 was modified to develop a practical preparation of the tetrazines 12 and 13. 4-Aminobenzonitrile (9) prepared in 60% yield from 4-nitrobenzonitrile (8) as previously reported 5 (Scheme 3), was cyclized by heating with anhydrous hydrazine (98%) into the previously unreported 3,6-bis-(4-aminophenyl)-1,2-dihydro-1,2,4,5-tetrazine (10) in 51% yield. Compound 10 was oxidized to the corresponding tetrazine 11 by treatment with hydrogen peroxide (4%) following a literature procedure. 5 3,6-Bis-(4-aminophenyl)-1,2,4,5-tetrazine (11) was isolated by column chromatography in 18% yield. Under the conditions shown in the Scheme 4, diamine 11 was converted by a Sandmeyer reaction, in a procedure similarly to that used for the iodination of 2-bromo-3,6-dimethoxyaniline 6 into 3,6-bis-4-iodophenyl-1,2,4,5-tetrazine (12).
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Scheme 3
An analogous Sandmeyer reaction was used to synthesize 3,6-bis-(4-bromophenyl)-1,2,4,5-tetrazine (13). 3,6-Bis-(4-aminophenyl)-1,2,4,5-tetrazine 11 was reacted with NaNO2/HBr/CuBr in methanolic acetic acid at 0 o C to give 13 in 47% yield (Scheme 3). Compound 13 was previously reported by Russian workers using a different route.
7
Experimental Section General Procedures. Melting points are uncorrected. All NMR spectra were recorded on a Varian VXR-300 spectrometer at 300 MHz ( 1 H) and 75 MHz ( 13 C) in CDCl3, unless otherwise specified. Column chromatography was carried out on Merck Kiesel gel 60 (5386) silica gel. THF was used immediately after distilling from a solution containing benzophenone/sodium. Other starting materials, reagents and solvents were used as received from suppliers.
4-Iodobenzaldehyde (2).
A solution of NaBH4 (129 mg, 3.4 mmol) in dry pyridine (2 mL), dry DMF (5 mL) and dry THF (3 mL) was stirred at 0 C for an additional 1 min, and a mixture of hexane: diethyl ether (50 mL, 4:1 v/v) was quickly added. The globules of pyridine borane which formed at this point were separated by rapid filtration of the reaction mixture through a silica gel bed. Diethyl ether (25 mL) was added to the filtrate, and the organic phase was washed successively with 15% aqueous NaCl (2 x 100 mL), 2 M aqueous hydrochloric acid: brine (100 mL, 1:1 v/v), 1 M aqueous Noah : brine (2 x 100 mL, 4:1 v/v) and saturated brine (100 mL). The organic layer was then dried over anhydrous MgSO4, and the solvent was removed in vacuo. The crude product was purified by column chromatography (eluent -hexane: ethyl acetate, 1:1 3,6-Bis-(4-aminophenyl)-1,2-dihydro-1,2,4,5-tetrazine (10) . A solution of 4-nitrobenzonitrile (2.0 g, 13.5 mmol) and ammonium sulfide in ethanol (20 mL) was heated on a steam bath for 24 h. 8 mmol), hydrobromic acid (48%, 1.2 mL), and water (6.7 mL). At the end of the addition the mixture was refluxed for 1 h, cooled, and filtered. The precipitate was washed with water (15 mL), and air-dried. Purification by flash chromatography (hexane : ethyl acetate, 2:1) gave 3,6-bis-(4-bromophenyl)-1,2,4,5-tetrazine (6 
